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(57)Abstract: 

PROBLEM TO BE SOLVED: To make thin enough an Sn-Pd reaction layer formed by 
bonding and ensure a high bond strength, even if using Sn-Bi solder by covering leads to 
be electrically soldered to desired parts with specified thin Pd film layer. 
SOLUTION: Electronic components 18 having leads 14 covered with a Pd plated layer 
16 are bonded to an interconnection 12 on a circuit board 10, using Sn-Bi solder 20, 
resulting in a reaction of the solder with the plated layer 16 at the interface between the 
solder 20 and leads 14 to form a Sn-Pd alloy layer 22. To improve the bond strength, the 
Sn-Pd reaction layer 22 must be thin, and hence a Pd film of less than 75nm thick is 
pref used for covering the surface of the leads of the components. If such electronic 
components 18 are bonded to the circuit board 10, a good bond strength can be 
obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Electronic parts characterized by being covered by the enveloping layer which the lead section for joining by solder to a 
joint-ed electrically becomes from Pd layer thinner than 75nm. 

[Claim 2] The lead section for being the electronic parts joined to a joint-ed using Sn-Bi system solder, and joining to the 
aforementioned joint-ed, Electronic parts characterized by the 1st aforementioned layer and the aforementioned Sn-Bi system 
solder joining when the aforementioned lead section is covered, it has the 1st layer which consists of a Cu layer or a nickel layer, 
and the enveloping layer which has the wrap 2nd layer for the 1st aforementioned layer and the aforementioned lead section joins 
to the aforementioned joint-ed. 

[Claim 3] They are the electronic parts characterized by being constituted by the material which distributes the 2nd 
aforementioned layer in the aforementioned Sn-Bi system solder in electronic parts according to claim 2 in the case of a junction. 
[Claim 4] They are the electronic parts characterized by the 2nd aforementioned layer being an Au layer in electronic parts 
according to claim 3 . 

[Claim 5] They are the electronic parts characterized by the 2nd aforementioned layer being constituted by the aforementioned 
Sn-Bi system solder by the metallic material with the near melting point in electronic parts according to claim 2. 
[Claim 6] They are the electronic parts characterized by the 2nd aforementioned layer being Sn layer or an Sn-Bi layer in 
electronic parts according to claim 5. 

[Claim 7] They are the electronic parts characterized by the 1st aforementioned layer being a thickness 0.5 micrometers or more 
in electronic parts according to claim 3 to 6. 

[Claim 8] The circuit board to which the polar zone for joining electronic parts electrically is characterized by being covered by 
the aforementioned enveloping layer according to claim 1 to 7. 

[Claim 9] The circuit board characterized by joining electronic parts according to claim 1 to 7 to the polar zone with Sn-Bi 
system solder. 

[Claim 10] The junction technique of the electronic parts which are the junction technique of electronic parts according to claim 1 
to 7, and are characterized by joining the aforementioned electronic parts to the aforementioned joint-ed using Sn-Bi system 
solder, 

[Claim 11] The aforementioned Sn-Bi system solder is the junction technique of the electronic parts which composition of Sn is 
40 - 60wt% in the junction technique of electronic parts according to claim 10, and composition of Ag is 0 - 2wt%, and are 
characterized by Bi consisting of the remaining composition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the junction technique of electronic parts in which Sn-Bi 
system solder was used, and relates to the circuit board in which the electronic parts which have the structure which was suitable 
for soldering using Sn-Bi system solder especially, its junction technique, and its electronic parts were mounted. 
[0002] 

[Description of the Prior Art] Conventionally, generally as solder, the Sn(tin)-Pb (lead) alloy is known, and it is used as a 
cementing material of various package methods until it results by the end of today. For example, in the package by DIP method, 
QFP method, and LCC method, a lead and electrode of electronic parts are joined on Cu (copper) electrode on a printed circuit 
board by heating this at the temperature of about 220 degrees C using the solder of 183 degrees C of the melting points which 
have eutectic composition of 63wt%Sn-37wt%Pb. 

[0003] However, when a soft error is generated by the alpha-rays exudation from Pb which is a principal component or the 
printed circuit board after abandonment processing is **ed by acid rain, Pb is eluted, and since Sn-Pb system solder has the bad 
influence of polluting river and an underground water, the motion which regulates use is activating it. Moreover, in Sn-Pb system 
solder, also in 63Sn-37Pb with the lowest temperature that carries out melting, the melting point is 183 degrees C, and the 
temperature of about 210-220 degrees C is needed for a soldered joint. For this reason, the batch junction of the heat-resistant low 
electronic parts was not able to be carried out by the reflow. 

[0004] From such a background, a development of the solder for a low-temperature junction which does not contain Pb in a 
configuration element is performed briskly, and various solder is proposed. For example, the attempt which adds the 3rd [ little ] 
and the 4th element for adjustment of the melting point and an improvement of a mechanical property is made, using the eutectic 
solder of Sn systems, such as 52In-48Sn (1 17 degrees C of melting points), 57Bi-43Sn (139 degrees C of melting points), and 
91Sn-9Zn (199 degrees C of melting points), and 96.5Sn-3.5Ag (221 degrees C of melting points), as the base. 
[0005] The invention-in-this- application person etc. is indicating that a mechanical property is improvable in a 
Japanese-Patent- Application-No. 59334 [ seven to ] specification, without causing melting point elevation into an Sn-Bi alloy by 
carrying out specified quantity addition of Ag (silver) as the 3rd element. On the other hand, as a lead of electronic parts, 
materials, such as an alloy (Cu lead, Fe(iron)-58wt%, and nickel(nickel)-42wt%) (it is hereafter called 42 alloys) and covar, are 
used. In order for these leads to improve a corrosion resistance and to obtain solder and a good junction, surface-coating 
processing is performed. 

[0006] 63Sn-37Pb solder occupies most present solder for electronics, and the reserve solder according to Sn-Pb system solder 
also as surface-coating processing of a lead occupies most. Therefore, it is desirable to advance the so-called Pb free-ization 
which does not use Pb also with the surface-coating material of a lead. As a Pb free surface-coating material which does not use 
Pb, the electronic parts which used Pd (palladium) as surface-coating material of the lead section are already marketed. The 
electronic parts using Pd plating correspond to Pb free-ization, and also they have the advantage in which the cost reduction by 
plating to the lead before electronic-parts assembly is possible. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when it joined using the Sn-Bi system solder 20, such as 42Sn-58Bi and 
41.6Sn-57.4Bi-l Ag, the 3 yuan eutectic reaction of 15,5Sn-32Pb-52.5Bi had produced the electronic parts 18 with which 
surface-coating processing of the lead 14 by the above-mentioned conventional 63Sn-37Pb solder 38 was made by the alloying 
reaction of a joint ( drawing 7 ). Since the melting points were about 95 degrees C and low temperature, the time of the spalling 
test (125 degrees C) for checking a reliability, and when such a 3 yuan eutectic alloy 40 joined the remarkable electronic parts of 
generation of heat, the joint might carry out melting of it. 

[0008] Moreover, the bonding strength was falling compared with the case where the electronic parts with which surface-coating 
processing of the lead by Pd plating was made are mounted using 63Sn-37Pb solder when it joined using the same Sn-Bi system 
soldering paste. The purpose of this invention is to offer the circuit board in which the electronic parts with which surface-coating 
processing suitable for Sn-Bi system solder was made, its junction technique, and its electronic parts were mounted. 
[0009] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the electronic parts characterized by being covered 
by the enveloping layer which the lead section for joining by solder to a joint-ed electrically becomes from Pd layer thinner than 
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75nm. Since the thickness of the Sn-Pd reaction layer formed of a junction can be made thin enough by this, when Sn-Bi system 
solder is used, a high bonding strength can be obtained. 

[0010] Moreover, the lead section for being the electronic parts joined to a joint-ed using Sn-Bi system solder, and joining to the 
aforementioned joint-ed, When the aforementioned lead section is covered, it has the 1st layer which consists of a Cu layer or a 
nickel layer, and the enveloping layer which has the wrap 2nd layer for the 1st aforementioned layer and the aforementioned lead 
section joins to the aforementioned joint-ed It is attained by the electronic parts characterized by the 1 st aforementioned layer and 
the aforementioned Sn-Bi system solder joining. Thereby, the high bonding strength obtained between Sn-Bi system solder, nickel 
layer, or Cu layer can fully be demonstrated. 

[001 1] Moreover, as for die 2nd aforementioned layer, in the above-mentioned electronic parts, it is desirable to be constituted by 
the material distributed in the aforementioned Sn-Bi system solder in the case of a junction. Thereby, a high bonding strength can 
be obtained after a junction between the lead section and Sn-Bi system solder. Moreover, as for the 2nd aforementioned layer, in 
the above-mentioned electronic parts, it is desirable that it is Au layer. 

[0012] Moreover, as for the 2nd aforementioned layer, in the above-mentioned electronic parts, it is desirable to be constituted by 
the aforementioned Sn-Bi system solder by the metallic material with the near melting point. Thereby, a high bonding strength can 
be obtained after a junction between the lead section and Sn-Bi system solder. Moreover, as for the 2nd aforementioned layer, in 
the above-mentioned electronic parts, it is desirable that they are Sn layer or an Sn-Bi layer. 

[001 3] Moreover, as for the 1st aforementioned layer, in the above-mentioned electronic parts, it is desirable that it is a thickness 
0.5 micrometers or more. Thus, by setting up a thickness, in case nickel layer or Cu layer is a junction, it all does not react, and 
the junction between Sn-Bi system solder, nickel layer, or Cu layer can be formed after a junction. Moreover, the polar zone for 
joining electronic parts electrically is attained by the circuit board characterized by being covered by the aforementioned 
enveloping layer. Thereby, when Sn-Bi system solder is used, the circuit board from which a high bonding strength is obtained 
can be constituted. 

[0014] Moreover, the above-mentioned electronic parts are attained by the circuit board characterized by being joined to the polar 
zone with Sn-Bi system solder. Thereby, since the junction reliability of electronic parts can be raised, the reliability of the circuit 
board in which electronic parts were mounted can also be raised. Moreover, it is the junction technique of the above-mentioned 
electronic parts, and is attained also by the junction technique of the electronic parts characterized by joining the aforementioned 
electronic parts to the aforementioned joint-ed using Sn-Bi system solder. Thereby, it is joinable with a high bonding strength 
between joints-ed. 

[0015] Moreover, in the junction technique of the above-mentioned electronic parts, composition of Sn is 40 - 60wt%, 
composition of Ag is 0 - 2wt%, and, as for the aforementioned Sn-Bi system solder, it is desirable that Bi consists of the 
remaining composition. Thus, if Sn-Bi system solder is selected, the melting point is low, and with high solder, a mechanical 
strength can have a high bonding strength and can join. 
[0016] 

[Embodiments of the invention] The electronic parts by the 1 st operation gestalt of this invention, its junction technique, and the 
circuit board are explained using the drawing 1 and the drawing 2 . Drawing and the drawing 2 explaining the reaction gestalt 
with a lead of electronic parts when drawing 1 uses Sn-Bi system solder are a graph which shows the relation between the 
thickness of Pd deposit at the time of joining using 42Sn-58Bi solder, and a bonding strength. 

[0017] This operation gestalt shows the electronic parts which can join the electronic parts with which surface-coating processing 
of the lead by Pd was carried out with Sn-Bi system solder, without a bonding strength deteriorating, its junction technique, and 
the circuit board. The reaction gestalt with the lead with which Pd plating of [ at the time of using introduction and Sn-Bi system 
solder ] was carried out is explained using drawing 1 . 

[0018] On the wiring 12 formed in the circuit board 10, if lead 14 joins the electronic parts 18 covered by the Pd deposit 16 using 
the Sn-Bi system solder 20, in the interface of the Sn-Bi system solder 20 and the lead 14, the Sn-Bi system solder 20 and the Pd 
deposit 16 will react, and the Sn-Pd alloy layer 22 will be formed. It can consider that the cause by which a bonding strength 
deteriorates when the electronic parts 18 with which Pd plating processing was carried out are joined with the Sn-Bi system 
solder 20, in order that the bonding strength of lead 14 and the Sn-Bi system solder 20 may be dependent on the reaction gestalt in 
these interfaces originates in the Sn-Pd reaction layer 22. 

[00 1 9] Then, as a result of an invention-in-this-application person's etc. inquiring zealously that it should investigate about this 
cause, it began that it is thicker than the time of the thickness of the Sn-Pd reaction layer 22 formed by the interface of the Sn-Bi 
system solder 20 and the lead 14 joining using 63Sn-37Pb, and it became clear. The Sn-Pd reaction layer 22 formed in a junction 
interface has the very brittle property from the intermetallic compound being included. For this reason, when the thickness of the 
reaction layer formed rather than the case where Sn-Pb system solder is used is the Sn-Bi system solder which becomes thick, it is 
thought that the bonding strength deteriorated. 

[0020] Then, the invention-in-this-application person etc. thought that it was required in order that making thin the Sn-Pd 
reaction layer 22 formed may raise a bonding strength, and investigated further about plating ** of the Pd deposit 16 which 
covers lead 14. It turns out that a bonding strength if plating ** increases a bonding strength for a bonding strength gradually in 
200nm or more about 400g / pin, and by making it 200nm or less although it becomes and is low as it is shown in drawing 2 , as a 
result of measuring, using SOP of 14 pins about a plating [ of the Pd deposit 16 of a bonding strength ] thick dependency, and 
plating ** becomes thin about 75nm, to the extent that Sn-Pb system solder is equaled is obtained. 
[0021] Therefore, when Sn-Bi system solder is used, it is desirable to use Pd layer thinner than 75nm of thicknesss as a 
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surface-coating material of a lead of electronic parts, and if such electronic parts are joined to the circuit board etc., a good 
bonding strength can be obtained. Thus, since Pd plating ** of a lead of electronic parts was made thinner than 75nm, the 
bonding strength of a lead and Sn-Bi system solder is improvable according to this operation gestalt, until of the same grade as the 
case where Sn-Pb solder is used. Thereby, since the junction reliability of electronic parts can be raised, the reliability of the 
circuit board which carried these electronic parts can also be improved sharply. 

[0022] In addition, with the above-mentioned operation gestalt, although explained as Sn-Bi system solder, also in the solder with 
which the 3rd and the 4th element were added, it is applicable not only to Sn-Bi eutectic solder but this. For example, Ag is added 
as 3rd element, and a bonding strength can be improved when Bi uses the solder with which 40 - 60wt% and Ag have and Sn has 
composition of the remainder 0 - 2wt%. 

[0023] 41. As a result of measuring the relation between Pd plating ** and a bonding strength about 6Sn-57.4Bi-lAg solder, 
when Pd plating ** was 500nm, although bonding strengths were about 500g / pin, even about 880 g / pin was able to improve 
the bonding strength by making Pd plating ** thin to 50nm. Moreover, Pd layer can form plating, vacuum evaporationo, a spatter, 
etc. by all the membrane formation technique. 

[0024] Moreover, surface-coating processing by Pd plating can also be formed on a wiring and electrode of the circuit board. 
Also in this case, the bonding strength between Sn-Bi system solder and the circuit board can be improved by making thickness of 
Pd deposit thinner than 75nm. Moreover, all the substrates that can join electronic parts with solder, such as the circuit boards, 
flexible substrates, etc., such as a glass-epoxy-group plate, are applicable to the circuit board said to this application specification. 

[0025] Next, the electronic parts by the 2nd operation gestalt of this invention, its junction technique, and the circuit board are 
explained using the drawing 3 or the drawing 6 . The structure of the electronic parts according [ drawing and the drawing 5 
showing the technique which used the drawing 3 and the drawing 4 for measurement of a bonding strength in this operation 
gestalt ] to this operation gestalt, its junction technique and drawing explaining the circuit board, and the drawing 6 are drawings 
explaining a problem when Au layer to cover is thick. 

[0026] With this operation gestalt, an invention-in-this- application person etc. shows the newly found-out structure as a surface 
coating which can obtain sufficient bonding strength to Sn-Bi system solder. Since the bonding strength between solder and a 
cementing material-ed is decided by combination with the alloy layer generated in the both, it must grasp the reaction gestalt of 
solder and a cementing material-ed, and must select a material. 

[0027] Then, the invention-in-this-application person tried first selection of the surface-coating material from which Sn-Bi system 
solder is contacted after nothing and a junction in a junction of Sn-Bi system solder and pure metals, and a sufficiently strong 
bonding strength is obtained. Furthermore, it tried to aim at enhancement in soldering nature and a bonding strength by covering 
with the material which does not have such a front face of a material, and soldering nature is good and does not have a bad 
influence on an interface or the solder parent itself after a junction. 

[0028] First, the result which selected the material from which Sn-Bi system solder is contacted and a sufficientiy strong bonding 
strength is obtained is shown. In order that an invention-in-this-application person etc. might measure the bonding strength at the 
time of using various materials, he created the sample with the following procedures and performed bonding-strength 
measurement. First, the wire 30 which consists of Cu, nickel, Au, Pd, Pt (platinum), and 42 alloys is prepared ( drawing 3 (a)), 
and it is a wrap ( drawing 3 (b)) by the polyimide coat 32 about these front faces. 

[0029] Subsequently, the end of the wire 30 covered by the polyimide coat 32 is ground, and the end of a wire 30 is exposed ( 
drawing 3 (c)). Then, the reserve solder 34 by 42Sn-58Bi solder or 41 .6Sn-57.4Bi-l Ag solder is formed in the exposed wire 30 
drawing 3 (d)). 

[0030] Then, reserve solder 34 comrades of two wires 30 formed in this way are made to associate mutually, and it heats and 
joins at 1 70 degrees C ( drawing 3 (e)). Finally, the wire 30 of ends is pulled and a bonding strength is measured ( drawing 3 (f)). 
Thus, the measured bonding strength is collected into Table 1 . The result which performed same measurement using 63Sn-37Pb 
solder for the comparison was also shown in Table 1 . 
[0031] 
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As shown in Table 1, when nickel and Cu were used as a wire material, 42Sn-52Bi solder was used as reserve solder 34 and 
41 .6Sn-57.4Bi-l Ag solder was used, the bonding strength about about 7-8 [kg/mm2] was obtained. This value is a bonding 
strength without the case where 63Sn-37Pb solder is used, and inferiority. 
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[0032] On the other hand, when other wire materials were used, the bonding strength was falling considerably, and the value was 
low even if it compared with the case where 63 Sn-37Pb solder is used. Therefore, the junction using Sn-Bi system solder found 
that nickel or Cu was suitable as a material in contact with solder after a junction. 

[0033] In addition, by the junction to Sn system solder, nickel, or Cu, when using nickel and Cu as covering material, since the 
element which reacts becomes dominant [ Sn ], even if Sn and nickel in solder, or Cu alloys before a junction, the amount of 
plating in which pure Sn layer can exist is needed. Since the alloy layer thickness formed at the temperature of a usual soldered 
joint of nickel and Cu is set to about about 0.5 micrometers, as for the thickness of the plating layer of nickel and Cu, it is 
desirable to set it as 0.5 micrometers or more. 

[0034] Next, it is wrap surface-coating material (the 2nd layer) about the lagging material (the 1st layer) which consists of nickel 
or Cu, and soldering nature is good and shows the result which selected the material which does not have a bad influence on an 
interface or the solder parent itself after a junction. As such a material, if it joins to solder, it can consider using the material 
distributed in solder, for example, Au, and the material in which the melting point had the same configuration in solder closely, for 
example, Sn. 

[0035] Then, the measurement sample shown in drawing 4 was created like the measuring method shown in drawing 3 . In 
addition, the deposit 36 was formed by Au-plating or Sn plating a wire 30 before formation of the reserve solder 34. 
41 .6Sn-57.4Bi-l Ag solder was used for the reserve solder 34. The result which measured the bonding strength using this 
measurement sample is shown in Table 2. 
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As shown in Table 2, also in which sample, it has checked that the bonding strength about 63Sn-377-9 which are obtained by Pb 
[kg/mm2] was obtained. When elemental analysis of the cross section of a joint was carried out, as for the configuration of a joint, 
the sample using 42Sn-58Bi and 41.6Sn-57.4Bi-l Ag had become (Sn, nickel or the alloy layer / nickel layer of Cu with a 
thickness [ Sn-Bi system solder / thickness ] of about 500nm, or Cu layer). 

[0037] Namely, it is covered by the enveloping layer 24 which consists of a nickel layer or a Cu layer as shown in drawing 5 . 
Furthermore, the electronic parts 1 8 which have the lead 14 covered by the enveloping layer 26 which consists of an Au layer or 
an Sn layer If it joins to the wiring layer 12 on the circuit board 10 with the Sn-Bi system solder 20 ( drawing 5 (a)), the 
enveloping layer 26 of the field which touches the Sn-Bi system solder 20 will be spread in the Sn-Bi system solder 20, and the 
Sn-Bi system solder 20 and the enveloping layer 24 will contact directly ( drawing 5 (b)). Thereby, in the interface of the Sn-Bi 
system solder 20 and the enveloping layer 24, Sn, nickel, or the alloy layer of Cu is formed, and the above-mentioned structure is 
formed. 

[0038] Since such structure is almost equivalent to the case where Sn-Pb system solder is used, it is considered that the good 
bonding strength was obtained by having obtained the configuration of such a joint. In addition, when using Au plating, if there 
are too many amounts of plating of Au, the compound 28 of AuSn will be generated in solder, and there is a possibility of 
degrading the mechanical property of the solder [ itself] ( drawing 6 ). Therefore, when the amount of solder used by the junction 
of usual QFP etc. takes into consideration very severalmicro g-several mg and thing [ a minute amount ], in order not to change 
the mechanical property of solder, it is desirable to set the thickness of Au plating layer as less than 0.5 micrometers. 
[0039] In the present condition, since plating by the Sn-Bi system solder to the lead section is difficult, when the solder of an 
Sn-Bi system is used by carrying out pure Sn plating to the electrode on a lead or the front face of a substrate, it can perform the 
junction with a strong bonding strength. However, in order to form Sn plating, it is necessary to take into consideration further. 
That is, Sn is because a whisker will occur if electroplating is carried out alone. Therefore, it is desirable to prevent a whisker by 
adding the element of ultralow volumes, such as Sb (antimony), Ag, Zn (zinc), Bi, germanium (germanium), or Co (cobalt), to Sn. 

[0040] Thus, from the obtained result, Au which is Sn which is a solder component, or the material which the wettability with 
solder diffuses in solder well at the time of a junction is covered on the maximum front face, and it is thought by arranging nickel 
layer and Cu layer which can obtain a high bonding strength by the alloy layer generated with solder on the substratum that a good 
bonding strength is obtained. 

[0041] Then, the surface coating by this operation gestalt was formed in the 42 alloy lead section of QFP which has 208 pins, and 
the bonding strength was measured. First, nickel plating with a thickness of about 2 micrometers was given to the lead section of 
QFP, and Sn plating with a thickness of about 2 micrometers or Au plating with a thickness of about 1 micrometer was further 
given to it on the front face. Subsequently, on the glass epoxy-group plate with which Cu electrode was formed in the front face, 
41.6Sn-57.4Bi-lAg solder was used and it joined at the temperature of 170 degrees C. 

[0042] Thus, as a result of pulling the joined lead and measuring a bonding strength, when lead [ which ] was processed, the 
bonding strength about 700gves / pin was obtained. This value is a value without the case where 37Sn-63Pb is used, and 
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inferiority. Thus, according to this operation gestalt, Au which is Sn which is a solder component, or the material which the 
wettability with solder diffuses in solder well at the time of a junction can be covered on the maximum front face to the electrode 
on a lead or the front face of a substrate, and sufficient bonding strength can be further obtained on the substratum using Sn-Bi 
system solder by arranging nickel layer and Cu layer which can obtain a high bonding strength by the alloy layer generated with 
solder. 

[0043] In addition, as long as the material which covers the maximum front face is a material all diffused in solder in the case of a 
junction, it needs to be neither Au nor Sn, for example, may be Sn-Bi system solder plating, hot dipping, etc. Sufficient bonding 
strength can be obtained also by using these. Moreover, you may cover the maximum front face with Pd layer shown with the 1 st 
operation gestalt instead of Au layer or Sn layer. In this case, after a junction, since it is thin enough, since solder, nickel layer, or 
Cu layer contacts directly, Pd layer to cover can obtain sufficient bonding strength. 
[0044] 

[Effect of the Invention] Since the thickness of the Sn-Pd reaction layer formed of a junction by covering the lead section for 
joining by solder to a joint-ed electrically by the enveloping layer which consists of a Pd layer thinner than 75nm can be made thin 
enough according to mis invention the above passage, when Sn-Bi system solder is used, a high bonding strength can be obtained. 

[0045] Moreover, the lead section for being the electronic parts joined to a joint-ed using Sn-Bi system solder, and joining to a 
joint-ed, Since the 1st layer and Sn-Bi system solder join when the lead section is covered, it has the 1st layer which consists of a 
Cu layer or a nickel layer, and the enveloping layer which has the wrap 2nd layer for the 1st layer and the lead section joins to a 
joint-ed The high bonding strength obtained between Sn-Bi system solder, nickel layer, or Cu layer can fully be demonstrated. 
[0046] Moreover, in the above-mentioned electronic parts, if the material distributed in Sn-Bi system solder as the 2nd layer in 
the case of a junction is used, since the 1st layer and Sn-Bi system solder are joinable after a junction, a high bonding strength can 
be obtained after a junction. Moreover, in the above-mentioned electronic parts, Au layer is applicable to the 2nd layer. 
[0047] Moreover, in the above-mentioned electronic parts, if the melting point uses a near metallic material for Sn-Bi system 
solder as the 2nd layer, since the 1st layer and Sn-Bi system solder are joinable after a junction, a high bonding strength can be 
obtained after a junction. Moreover, in the above-mentioned electronic parts, Sn layer or an Sn-Bi layer is applicable to the 2nd 
layer. 

[0048 ] Moreove r, in the above-mentioned electro nic parts, if the 1st layer is made into a thickness 0.5 micrometers or more. 
nickel'laver or Cu layer all goes not react, and the mnction between Sn-Bi system solder, nickel layer, or Cu layer can be formed 
after a j unction. Moreover, when co vering the polar zone for joining electronic parts electrically by the enveloping layer and ^ 
Sn-bi system solder is used, the circuit board which has a high bonding strength can be constituted. ~ 
~~[0u4yj Moreover, smce the junction reliability of electronic parts can be raised if the circuit board joined to the polar zone with 
Sn-Bi system solder in the above-mentioned electronic parts is constituted, the reliability of the circuit board in which electronic 
parts were mounted can also be raised. Moreover, if the above-mentioned electronic parts are joined to a joint-ed using Sn-Bi 
system solder, it is joinable with a high bonding strength between joints-ed. 

[0050] Moreover, in the junction technique of the above-mentioned electronic parts, if the Sn-Bi system solder whose Bi is the 
remaining composition is used, composition of Ag is 0 - 2wt%, composition of Sn is 40 - 60wt%, the melting point is low, and 
with high solder, a mechanical strength can have a high bonding strength and can join. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the reaction gestalt with a lead of the electronic parts at the time of using Sn-Bi system 
solder. 

[Drawing 2] It is the graph which shows the relation between the thickness of Pd deposit at the time of joining using 42Sn-58Bi 
solder, and a bonding strength. 

[Drawing 3] It is drawing (the 1) showing the technique used for measurement of a bonding strength in this operation gestalt. 
[Drawing 41 It is drawing (the 2) showing the technique used for measurement of a bonding strength in this operation gestalt. 
[Drawing 51 It is drawing explaining the structure of the electronic parts by the 2nd operation gestalt of this invention, its junction 
technique, and the circuit board. 

[Drawing 61 It is drawing explaining a problem when Au layer which covered the lead in the 2nd operation gestalt of this 
invention is thick. 

[Drawing 71 It is drawing explaining the reaction gestalt of the joint in the junction technique of the conventional electronic parts. 

[Description of Notations] 

10 - Circuit board 

12- Wiring 

14-- Lead 

16 - Pd deposit 

18 — Electronic parts 

20 Sn-Bi system solder 

22 - Sn-Pd alloy layer 

24 — Enveloping layer 

26 — Enveloping layer 

28 - Compound of Sn and Au 

30 - Wire 

32 -- Polyimide coat 

34 ~ Reserve solder 

36 ~ Deposit 

38 - 63Sn-37Pb solder covering 
40--3 yuan eutectic alloy 
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SOLUTION: Electronic components 18 having leads 14 covered with a Pd plated layer 16 are 
bonded to an interconnection 12 on a circuit board 10, using Sn-Bi solder 20, resulting in a 
reaction of the solder with the plated layer 16 at the interface between the solder 20 and leads 
14 to form a Sn-Pd alloy layer 22. To improve the bond strength, the Sn-Pd reaction layer 22 
must be thin, and hence a Pd film of less than 75nm thick is pref. used for covering the surface 
of the leads of the components. If such electronic components 18 are bonded to the circuit 
board 10, a good bond strength can be obtained. 
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( b ) ) . ZtHZX 0. Sn-Bi miA,t*2 0 kt&S 
« 2 4 k ^flffiTtt SntNiXliCu 0>££Ji>WBJ* 
3*U IflaoHUfcWBjftSiift. 

[0038] C<7)J; 3 3r«B6«. Sn- P b3Rtt/Wf* 
JB v k ft k $rifc£ 

fct<0k#^feiift. =5ri3, Au x •y*£ffi^ft*§£\ 
Au^7 #"ft k OX^t A u S n 0>ffr& 

ft*A**ft (06) . fot s JI^QFP^tg-^X' 



(6) 
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BStttZkifiSltLW 

[00393 m#Tlt. V - V&s\cr>S n - B i fflt& 
OWSfcfGSn.X-y £fcfcJ:«JSn-B i^O 

■sT, Snfc, Sb (TVfty) . Ag, Zn (S 
»). Bi. Ge . XfiCo (nA/u 

h ) «rif «««»07aR^«airt-4 i 1 1 * o . ^ * x 

l 00 40 ] £OJ:3fcLT»fc:hJfctt**6'.' fi/Ui 
4. 

to 04 1 3 *3ttrofltl=J:**i6lttI£. 2 

0 8b-y$:^r-r4QFP£7)4 2 7n-f U - b'SKffML 
Tffc&»*S:W£Lfc. QFP«';-HSt r *.. 
£*52jum*9N i .X-y^fSrJfcU Jgtl-eeD^ffitClf $*«7 
2,umC7)S n^< ydf-. XlZIf. £#7 1 //mCDAu.* -y 2: 

ItLfc. &^T*. *BtcCu«B*<»*Sf<i/sxr5^x 
^*K_hfc:. 4 1. 6Sn-57. 4Bi-lAg 

[004 2] iO-kStcLTflteUt'J-KfcgioSSo 

«££*ivvcfc 7 0 0 g f /tf>1Ii»38te5MKi*»S> 
£tf>ffl»i. 37Sn-63Pb$»«:*&til 

v - Fx&xmimwimiz, n/irm^x- s n . 

«Lo<-tTfmT**Auftif«:«»iiie«ffl|L. 5Sfc 

je*»4>*t*NiR^>CuJ«*Ea«-*ifct:J:0, S 
n - B i &UXs£*fflvvC+#fr8te«l*«:»4£ h#< 

[ 0 0 4 3 3 ft«M$rteS-T4«M<±. l£-&<7>Eg! 
KU^^f «t«K:ffilJ[ to < -tmrnx-hixii A u^Snt* 
4£^ti3r< . flUffS n — B i -y df-. mm 

^•■/ttk'X'fo-oXhX^. Cii^SrfflV^ifctcio 
Tt+4J-:flr»^atie*»4ifc#-C#4. 4fc. Aujg 
nl^fthOC » 1 «iMltTSL^PdI 

dlfc&H-#k:?fnfc*>. SteftlcHXrtffcN iiRXiiC 



[0044] 

£tt<0 ij _ HffS- . 7 5 n m 

K «koT^j£S*i|> S n - P dKJ&JlOlPJf 

< T'# *<?5T. S n - B i «rJBV*fc*£fc<>* 

[004 53 4fc. Sn-Bi3RJ4X^f*JBV^Tt«^ 

mzm-sz tihwm&x'h -> x . 

fctf>e>U-K«J:. U-K«*?IV\ CuJiXJiNie 

" S if- B-i ffl3JU£k. N i JiXttC u JIi:<0|8JTl»4>*l 
[00463 ±fc. -LEfOVFaSfttefeWC. S2«I 

t lt . s^wnc s n - b i a^a^«:(t^(^*iw•i*f 

t hzktfx-zz <nx\ m-^mz^m^m 
£nhzktfx°z&. ttz. mcom^shiza v . 

[00473 ±KcO«^a5,at=*3V^T. S2^« 

i: LT. Sn-Bi ^{i^^cM^* ^ JfiV^^:mt^^$rffl 
V vh.tr. S^tfetZff l^IfcSn-Bi aMi^i: 

^■r h<r>x\ m^mz^m^m^n^> 

Idl SnJl. X«Sn-B i m*mm-f&Z ktfX' 

[00483 4fc s ±EO«-f SBftKi^T 
2r 0 . 5u mPXtOf&miZ-tixlf . N i MXli Cu|*< 
KJEB Uo< -T^ k Id* < . S^ttK: Sn-Bi 

t n i mxnc umk <vffi<vmHfZBm.-t& z t a*c* 

iSaStcJ; Oaitf. Sn-Bi *«^S:fflV^*6- 
[ 0 0 4 9 ] 4fc. ±iac7)«-?IS5iaS-. Sn-Bi^ti 

^/^^^«^: »> mmmzwisrztitzmMmw&ffi&i-ixim 
T&8,cr>m£mm&znfr& z t sot. s^as 
am $ nfc nissa«^fiiRi± 5r t, 4 c t &x° s 

i. 4fc. ±l5^1:^gCn a n& S n - B iSWi^SrfflV^ 

T, Snc7)afiSt;A { 4 0~6 0wt%T'J)0. Ag« 
*«O~2wt%T*0. B ijWa9tf>«j£"C&6Sn- 
BiSIU^ffll'M, »jfi*«ffi<. MMMSfUS^ 
VMi^tcJ: 0. n^t%-&&3lZl>^Xi%i$t&Zk 
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[BIiiiW«*SrKW3 

[01 3 Sn-B i#{i^SfflVtfi*&*NMJ,Hrf> 
[02] 4 2Sn-58Biii^$ffitvCSteL;fc» 

[03 ] *«lft»«fcfc^T»^ME^)8|gfc:fflv^ir 

[05] 4^0ff29dl^ni^J:«« : HiUi^«3t& 
[06] *ftBJ§a£ 2 XttfflHBMCft c vt U - K £ *!■ L 

~[ 0 7 ] M^com^mshcom^mza ft* 
[01 ] 

Sn-Bi*li^*JBvifc«-&?)S*-§S 0 D qO 
V - V t tORiSJ^SS El 





1 0- 




1 2- 


--5K 


14- 


■■'J-H 


1 6- 


-Pd^-y^fJi 


1 8- 




20- 


■■Sn-B iiRWXrtf 


22- 


■■Sn-Pd^I 


24- 




26- 




28- 


■SniAuOft** 


3 0- 




3 2- 




34- 




3 6- 




38- 


•6 3 S n-3 7 PbJi/Cfi 


4 0- 





[112] 
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[033 



[04 J 



30 



(a) 



(b) 



(c) 




30 32 



36 36 



Hp 
34 



32 30 



(d) 



(e) 



32 30 34 



32 30 34 30 32 



30- 7 -f* 

32— #y -< ? KJfcR 

34-**l*A,ff 

36—* 



(0 



32 30 34 30 32 



[H5] 



30- 7** 



[06] 



(a)M-tt 



26 14 





26 14 



(!>)&*& 




10- EMC 
12- S* 

14- V- K 

20--Sn-Bi^l±A,fi 
24-fKW 
26-ttM 
28-SniAu<Dffc£& 



10-SMHE 
12- E# 
14- 'J - K 

20-$n-BiXliX,£ 

26-ttKB 



« 

* "* * * 
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[07] 




10-BMfitt. 
12-HEfft 
14- V- K 

20— Sn-BiMliA,^ 

38— 63Sci-37Pbf* A,iZW&. 

40-3%*»^ 



V 



